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(54) OPTICAL NETWORK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical network 
such as medium scale IP system network and the like in 
order to ensure the capability of extension in low cost while 
holding high reliability. 

SOLUTION: As an example of physical constitution, a main 
node 2-1 and eight sub-nodes 2-11-2-18 at the most are 
connected to one OADM ring 2-21 or 2-22. In logical 
connection, a star constitution originated in the main node 
2-1 is formed and all traffics are connected via the main 
node 2-1. The sub-nodes 2-1 1-2-18 are connected to the 
main node 2-1 in the wavelength unit optical channels 
(=optical paths) X1-X8 (refer to the solid lines). And then as 
indicated by the broken lines, the optical channels can be ^ 
extended according to necessity. For example, although the 
main node 2-1 and the sub-node 2-5 are connected in X5 
at the start, M3 can be extended according to necessity. 
Cost reduction is possible because of being able to use 
dielectric interference film filters and fiber Bragg reflectors 
which can extract only specific wavelength optical channels 

and are low in price, by means of restricting the branch insertion optical channels to about two 
channels in the sub-node of the logical star. The reliability coping with troubles in fiber 
transmission paths can be ensured in low cost by using optical switches providing for troubles. 
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W^s ^Myh/oha^ (IP) SrffifflL 
f:)>77^ codicil Lfc(£ a* b "CiRJBttfcJrtf 
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/Co TO0»©J:5fc«flr-CWU ^K^-if^^K 10 
a.— If W<DiI« IKKSriBIS+lC^^fliift-rs * 7 > 
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fc**lcffcb D-f y h^n hn/w (IP) Steffi 20 
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[0 0 0 4] V* — *y h:/n hn;V (IP) £rffi/B L 
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(C-band) ^*5V^-C200GHzP^Ric0 2o^Ji(D^fi 

7 r -f s<^<DftAjl £rft^ -Y *A"^§ V - lOdBm^T t-«J 

3t0^5$«Sr2.48Gbit/s^T(c«Jx^i, KB 
*'<^**asi2dB (*BSy— KWRS^MOkm) HT©*y 
v^i-TSo tt*5MR#0 4ft& 

Tf*@-f£ (Bit Error Rate£rlOE-12<i: 9 MltZltZ) 
%"f- ^ ^m&KOmtf W</H*- 1 OdBm^r* £> 5 o -<^>fc 

<Du—h&+foi£m&m3i£tix£ttit#> y ftmy^-i 20 

OdBmWffl*^tt*»ftS/N(«#*t*Jt) SfctfxDft 
\y^</^m< , 15ffl*^«*^y- K«r't«i-55R"Ctt 
5«3fe l"^* L-C-16dBma±3ftS*M( t ttSfc* 

25Gbit/s<Z>¥#^s> h-f-iM^ h (Sftffifll) <0&3 
V>tt2.48Gbit/sOSTMl6«>|EII|u— h-CttiBv^S/N«ri: 6 
fcfcOftteft W^^^ioGbit/stCit-^T, 9dB£fcJ26dB 

d5 pfffii #KC-bandcOft^q p nJ&Sffi/BT^ 5^^!: 

TtSi:t<)^»i/7h7r>f '<ea*i8<rt- 5 ft* y 
h y — L-band£^#T200GHzB^O32ch£-C<E>ig 
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nal Path Switched Ring) £#l/&^<5o ^ ^ "CCOPath £ 
teft^-Y*/KD;L £ "Cfc^o 0 1 2-Fiber UPSR<£>*8 40 
fSLm&m-f, 2-Fiber UPSR"Cfi. *frlBl9 2-2K K&f&r 
mV2-22<D&Xmz.\*<07 T 4 ^ — 

£r»E^ (Working) £ It, fikfr £^{§3* (Protection) 
iLTgPo ftS»Wtt*J*£ LTlfflcoOADM (ft#<£f¥ 
A : Optical Add Drop Multiplexer) ]) ^^2-2K 2-22 
\Z±S— K2-\ tm*:8m<0-9'7 / — K2-U — 2-18^g* 
gc$tL-5o wtf>#|-ete, i(a)ttlo^±/- K2-l£8 
0(Dt^y — K2- 1 1—2- 18ri> 6 <C 6^S#J#*8j£#)-C\ 
^<Z>S&3£toft8*cl*l2 (b) J-^-To ^(D^teO^T- 
12, £y~K£jg;&<tlh5**~#lf£££ 9. it(Dh so 
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KBBOjftftWa-eii, &^Zf/— K2-U-2-18H*/ — 
K2-li:***tt«>3fe*-r-*^ ( = ft^^) A1-A8-C 
SttSftS <£flt*HB) o ifiate. #Jx.tf+ii& 

teEk / - K2- 1 £ * ^ J - K2-5tt A, 5-C»« S *xT V > S 

^*^y y-x&&)m&)izfi\mx% z> 0 fam*z—<D*y 

-7 J— KT*o#(ftl¥Aft^ir*A'€: 2 ^-^A-gftf-K 

So 

[0 024] 0#*tC, H 2 IC, fdico 2 -Fiber UPSR<D^ 
^§:^1-o ii«0*31W*»rfT^*ric-ett*y- K2- 

tfcl»feftv> 0 K*-S-tf«*«tur**3 

— Sch^^T^S^-^^y— K2-19^2-20^tf^S 

«^ (a) ktammj& Xb) ^-r 0 

[0 0 2 5] r^StJ6<ojgH8"Ctt, ^/-K^rjg^i-r 

zx*<-mi&&b*). ±to)b77^y^tt±y-Kg 

*T*fcSo W»i^y-Kfc*^/-KIB<oS[ft 
MMStt. ^iS^r^^T (U-U : Xlft) . 

[0 0 2 6] rco^jT'^, ^cy— K2-19i:^y— K2-1 
Blc©^cOA3^flb{-^ 10— X12, ^cy — K2-20i:^y 

— K2-lffl*d@^(0 A 6COftb,ic X 14— A 16£:g^f 5 r t 

^*/W»35S31«-C#, 2ch<E>J; p^>^^ft^v^y 

— Ktc:^ix^«9 0=i^ h3&SfiV^«^Srte«U, £ 

< L^fc^tttt^asv^y >^*^ h!7— 

So 

[0 0 2 7] ( 2 ) ft* 3/ h 17 — ^ (DHJStD^li 2 
I3 3{C, 2-Fiber UPSRT*^^/ — K2-l^e^>^y — K2 

-n^cn&m^^vm&m&^-ro 2-Fibef upsr-ch, 
-^<Dm^mmmaiorking)t it, 

$r^<im (Protection) t ttlf^l^S^Lfci 

3oa^ b coipm^- $r^^i&aJ2-3i -e^5£oa6S«d^» l 

ft^fe2-32-C^pff 0 9 2-21 £^B£fflHj 9 2-22^^ 
SSlcg^-TSo S«y— K2-12-CM:#H-@ 0 2-21 i:^^ 
tf(HjD2-22^e><Oft^-ft^rft^^ !X^2-33r*^LT, 
«SSE»»2-36^j»ttL. jS^^^a2-36Tv^-^2-37 
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yy<< ^«BI«*«F2.35*cttS« J - K2- 1 2T*3feA^^f 
^ajLTft*^ :y^2-33£SJ#;i, (l+l) i»«E*t 
5 «F^(ffl«(09JM U ft U CDSK«)#^fT 9 o 
[0 0 2 8] ( 3 ) ft* h !7— * G>3tJStf>JglB 3 

K2-12, fe6V>f^yy— K2-12d»& 

±y — K^2-i<7)^eic:fci^-c, #*o7r^f^- h2 

-38^0 J 2-39^COV^T^^— <^iSS^fJ^<7)^^^y^5 

[0 0 2 9] (4) r-!7 — ?<DnM<Otem4 

S*ttlc&-f £y - K2- 1 1 4T(Ot^ J - K2- 1 1-2-1 
£9, '>ftv>^?V- KIBo«#<0«fch,t>±y — K2-1 
x.f;£2-l 1^2-14, 2-12^2-17, 2-15£2-16) X*Jgm<D 

miKomti&Zicz t # ic^y - K2-1 sr^-r zm&x 

ft"C3fi*^Ki6s*>S«>T?««<o?B»^*:# < ft 5 £*f- 20 
— K2-iT<Diii§ft^co^o^^(D^— ^teffi^ 

4t5 0 f-^y— KW (M;t«2-ll£2-i4, 2-12^:2-1 
7, 2-15^:2-16) tcffg— ooft^**^ ■ («*.«* 9* 
Ill, ^ 12) &ltXZZ.k\z£*) % ±|B»ft^««fcft* 
»^/w-^«tfi©ai»:ft?B»d5ft<ft5. ^mo^^jc 
tt±y-K2-Uc*^^^/KO»iS (5t^smSi5) £1* 

t*£X*7/- K2-ll-2-18^ffi«li«ft3&s*K-e#-5 

[00 30] (5) **y ^«JttfcO»«5 so 

H6f£, MPLS(Multi Protocol Labeled Swich) L 
fc^ h3fc*>f :y^<0*fifcH IP (Internet 

Protocol) T-S*S*VSMPLS^#JE£U, t<D*tr—7\f 

£ y - K2- 1 1 ±X (D^-Zf y — K2- 1 1 —2- 18^ (C * 
1 1 2o<Di^^y — K (#J;ttf2-19, 2-20) mx-*:&M<D 

ft) «fB*rfcfc-fr*o *V MMy— KB) («x.tf2 
-lt2-19i:2-20W]) {C«»(OSifi A. 9- X 16) 

hy-^(D^T-|S^^l6Sg$:^J:<^9^*!>^ 

y - Kfc ^ s v * * << v ^(nmm&mtt* 
mmcDUPisicttfc-fzh^xtbZo ft**, *;—Y<n? 

mn&&&\zi&cxte£tiz. 50 
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[0031] y4~r% v?*-* y^frfTpfc&fcittjftft 

[0 0 3 2] (6) M^M7-^^S(Oli6 
B7M, ft-e/i^ar** h^JSUfeW^HSr^-To IP 

a>u -»ffl^tty-Ki?o^K/*««ia«<7>5iji 

d*«J|[UT»3tt»IB^I»*4:ft5ffl»36S«)5. '*VMW* 
zfy— K2-ll—2-18W»-3t^^^S:«ia^^— *{CS: 

«*.«Mv^w«rtt^>i***t5*y-K2-i 

rt> o«#tf>E« £r*T 5 fc #> *>ft:f- * X 9&m-%& 
SfsLfeV^^y— K («*.tf2-lK 2-12, 2-14. 2-1 
5, 2-17. 2-18) -C^SI/^m^tT^o *4Btt*l»i«* 
^y— K2-18& IttiV^, ±y— bTSEft 

PCB— <&£X*3 «t »0«tBiI*l3&^5l^jES C 

[0 0 3 3] #*^y— K (^J^I^2-1K 2-12, 2-14, 
2-15, 2-17, 2-18) -Cfi-^^^r-v^ bif-^3fe^ir^/W 
9) 

[0034] ( 7 ) v h r7-^ <Dnm<Djtm 7 
ms\z y 2m&&ffcx%kiL{zytm-&&&mvx^z>mz 

J«H *«*-ett±3*0«t 9 ft*»tt2-32^3t^ 

[^D^fty- K(^J^L«2-l)i:Sfty- K (011^^2 
-12) P H lT-3^ftffi/U— ^2-30^?> 2o^)3tft^/H:^ 

y2-31^Jb^L3t2SK2-21i:2-22^Lr^:fHByy 
— K2-124>#Jfr*"& h^>^^V^2-36-C*50io(DCDm 
•^Sflb, /U— ^2-37T^Si"60ADM^7 1 A2-34-Cfe 

«f(c»S^^ UfcSKogfsffll2-12T?5teA^Bf (LOS) 
L, IE*ftSK2-21lc|»#«|*«|^<D*««»4:»»-*- 
[0 0 3 5] (8) **yH7-^^tt^*188 

09tc, ^SW(cy-KEB^»2R(cft5»&<o^^ h 

•a**tt*tT*«*7 r 4 ^U2-6i ^ t ^ r >r 
^<eB2-62(cJ:!)«j«**t6. y v^«fiSc^^ft«93fc^ 
tt2-32^»*^^ y«-33*r«V^fc^n^^ a 
ftv\ I^S^^— <0**^bfi**!x hy — ^OHlgO 

ff^flii, 4, 5, e, 7 nmmzn&xz s 0 
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[0036] 2. / — K 

(i) ;-\?(D%m<Dmm\ 

HlOlt 0ADM(3t#II£ff A : Optical Add Drop Multip 
lexer) T-8aS**—§!£>2-Fiber UPSR (Unidirectional 
Path Switched Ring) *m&\^tzM<D^ ; — KO^ff -5§- 
^[^T$>6o ff§ltf>;fr[6] (Add) {iltf>£fa#te, OADM 
^gP^j^^tt-S^fi/ h ^ — U" (GbE) 3£B3- 1 <fc 9 
QADKftB^h^^^vyCJKftaEifcW) 3-2lcA*£ 

*x<5 0 h7>-*#^y(&fi^&35) 3-2^^>W^ ^tbfc 

it -f s> ^as3-3co^ r*2o^^fe $ n# w< 
frummu o* 3-4, i* 3-5^btt6o 

gfbPSW 0* 3-4, 1* 3-5-Cli«IS(C-^(0* 
co^y-^^-5J:p(c:fia!LTSfi^SlfP 0*3-6, 

g^ssc xm-M^m^mzo m&^mn 0*3-6, 
i*3-8-c«:A* (Add) sftfc#ttft«r#«tLTi£«-r 

5 0 • Ra«y»*/L-Band*»A«f|S 0*3-10, ft; 20 

mm • Ka*J»36/L-Band361f A» l*3-ll-m&S# 
mU 0*3-6, l*3-8-e#*ft*tb^36«*Sr*it*i*- 

-wt«L-cfiais.^ai«rs. • e«fw«*/L-B 

andftffi A&3-10, 3-llMf±. ^^mWrtZW^ 
&im ZtlZ>*9&m<Ofc&s<> K#(H^ttL-Band*r09i: 

uria*Lrv>s)oifAffl, osc 

[0 0 3 7] — m2<Djffa (Drop) 
r-Y^y V^±-e*y — KO0*fc»*L-CV^S0ADM3-l 
4, 15Ri:|»j»Lrv^S0ADM3-15^feEfflW»*/L-Band 30 
3fc#KlB0*3-12, Em»JW3t/L-Band3t^K6B 15R3-13 
l-A^ftSo ^fflt9*/L-Band3t^«^3-12> 3-13 
ttOSC(E«M»#«*)#«». ^"Y^/Hf^i-^BS^ 
ftfflStbSitKffi^**^^ K*(H-CttL-Band«r«t 
UTIB«LTV>S)co»(lt»«r«x.So 0*3 

-7. i*3-9-ctt«*#a:sn-cv>5«-?-* 

jy^HSffl) 3-3^3**. y*"»(*"ir*^-Y y 

^@5tM) 3-3-C««S^«a 03R3-7^6>AAStt*« 

^>fyfB«a) 3-3©*ft»«« 03*3-7. 

a l*3-9^bO*A*»l-tt*A*»f(L0S)«ai»3-4 

[0 0 3 8] o^tC % mi 1 XOXSB (l) 
i"o ^ttW^MftAi^, 
3-50, #*>f • ««#*#«tt3-5K 3fc*t«-Ea 
«»»3-52#*>!K |0»lO8^^*/^-CtC^lSi-5 h 
7 V^^V^3-2-l—3-2-8ir3t^W -y^*»3-3- 1—3-3- so 
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8. *U^OuS»iWS«B 0* 3-4. 1* 3-5, 
0*3-6, SS^figfl 1*3-8, 0*3-7, & 

fi#gt*B 1*3-9, %JMI • §£«*J^3fc/L-Band**$Aa$ 
0*3-10, ftttffi • l£&0J^#/L-Bandft*f AS&1*3-1 

U R«{t*&Stt3-60#***b5 D 3-2-1-3-2-8, 3-3 

-l-3-3-8tt#Sft^**5 8 oco^^-v^/W^^-t- 

h3-50i:3t^-r-*/^ ■ K3-51 

[0039] (2) y—v<Dmm<Dmffi2 

m i 2RX*m 1 3i±, 0ADM(3t»tt» A : Optical Add D 
rop Multiplexer)*^^* — ^<D2-Fiber UPSRflJnidi 
rectional Path Switched Ring) U/c^CD-^^/ 
— K^W-WftfcH (1) AO 5 (2) TNfc* 0 

[0 040] A^J (Add) OADMCD^^tC 
SMft $ tt5 3 s # tf y b 4 —V- (GbE) SS3- 1 «fc 0 OADM^M 

3-2(cA^I$tt, 
R«oK»3asffto*tS. h 7 3 
-2*» b mti S *tfe«-^tt}f A5>«« (Add/DropgU) 0* 
3-16, Add/DropgJ5 1*3- 17^*5 V>Tft!l(0^ L ^^/K^#fi 
LTftif *M • ea»J«3t/L-Band*i»A» 0*3-103fc*t 
« • K«M»#/L-Band##A» l*3-ll^aMiS*t 

TV^S0ADM3-14t>U< f477-f^9 y^±"C*y — KO 

So -t-*fot>, Hi 2 e«ftHP*/L-Band* 
JfASi5 0*3-10, **t« • EafWW*/L-Band3fe#A» 
1*3-11^^19, 3t*B«MB^S:«v^Hl3 0i 
a»J»*/L-Band3te»(B»3-18Xt^KaSJ»*/L-BandM5 
5Mi«3-1936SfflV^C>JxS 0 
[0 0 4 1] (Drop) «Oi«t(l7r^/< 

» ^^±-C*y— K(O0*^»lKU-CV>50ADM3-14, 1* 
t L T V n S 0ADM3- IS** ^> Ka»J»*/L-Band*»« 
S53-12, Ka»J»3t/L-Band*»K«3-13*CA**tL 
5 0 Add/Dropl3S 0*3-16, Add/Drop$i5 l*3-17td*3V>T 
«S*S*tLfc±«*0*^e,lchcO«ft^«:»«IL 

y*"*(*-ir*A^^>r yfl£I) 3-3T*fiAdd/Dr 
op^ 0*3.-16^bA^^tuS<f#tAdd/Dropgi5 1*3-17 

[0 0 4 2] Add/DropgJ5 0*3-16, Add/DropgC 1*3-17 
^ia0Mt^5o /- K(C*3V>TlchcO^Add/Dro 

[0 0 4 3] (3) ;—V<nnm<nj&m?> 

H 1 4Wi 1 5 fi, 0ADU()fe5>^»A : Optical Add D 
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rop Multiplexer) X't&m* * —M<D2-?iber UPSR(Unidi 
rectional Path Switched Ring) \,tz$k<n^7 J 

-K«±«#**H (1) RXfi (2) X'lhZo 

[0 0 4 4] »*w*««tt±seo*^y- Ktra«-e 

&>Z>ti* y Add/Dropgfl 3-16. 17tC#n;i, 2chgit^Add/Dro 
P mS 0^3-20, 2ch@it^Add/Dropa5 1^3-2U 3chiit 
^Add/Drop^ 0^3-22, 3chS tg^Add/DropgB 1^3-23 
^rii^Di-^r <b tc<fc 9 , lch—3ch*T*(7)Add/Drop$r"sr^ 
£ LT^o rnbOAdd/DropgBte, y — K<DHJ£<OJg 

[0045] nil 6 ic, %z<ommm (2) ci^i-o 

#81 • 3fe*B*I^~s> h3-52fC h 9 ^#^3-2-1. Add 
/DropSfl 03*3-16, Add/DropSP 15R3-17, '3t*S(i&t5K 
««»ft/L-Band#;if A» 0^3-10, 3fe*t«a^Ea*J 
flUft/L-BandftffiASfl 1X3-11, EmfI^S6P3-60d5 
^£*x£ 0 &RiaS£T2chBifmdd/Drop» 03*3-2 
0, 2ch@if^Add/Dro P a5 1X3-2U 3ch S it^Add/Drop 
ffl 03*3-22, 3chi iflBAdd/DropSfl lX3-23£>ilAna s «T 
mX'lbZo Wc3chi<Z>*tl9:-Cf4*^>r y^ 1 • 

• **t«3-~ y h3-52^rii^i-^o 3te<£>0 1 1 

So 

[0 0 4 6] t,U 77^f^y V^±"C*y— 
£»»LTV*£()ADM3-14fc"L< H7r^^U ^±"0* 
K<Ol*^B»L"CV^*OADM3-15*"COffillt3ft s fi 

<> es»©»ifo&^s^»e\ mi 5 

i-tttet>» 01 4#it« • E»#J»#/L-Ban 
d5t# Affi 0*3-103t*«»t5E««»*/L-Band3t»A 
35 1^3-ll(Cft^t), 3fci*««ffiO*&*^fcBl 5<D 
e«»J#3fe/L-Band*»K«353-18Xt^^^J»3te/L-Band 
3t»HI»3-193&SfflV^e>H.<5 c 

[0 0 4 7] (4) / — KO>ftlk0>flMB4 
13 1 7&tf0 1 8 tt, 0ADM(*»«3* A : Optical Add D 
rop Multiplexer) X~%&mx*—M<D2-Fiber UPSRflJnidi 
rectional Path Switched Ring) 2r#£j& Ufcgl01r:7V 
— KO±flr*«*B (1) (2) -CfcSo 

[0048] ±ft#»*w:, mt/—v<omm<omm\ 

K©J: 5 ^TO^**/v£Add/Drop^5i&gte*V ,k 

^v>ft^/n-ov^iisiMaj 03*3-7, 

35 lX3-9a»b#l^A'aiMBflitt 03*3-4. JfeW^B 
©Jl^as^ 1^3-5fCil[«3t7T^^-CSRLrffiffli- 

[0049] 77^^!) ^±"e*y — KO0*tB» 
LT^50ADM3-14, 7r-f^9^-t'C*>'-K©l* 
£ L T V > 5 0ADM3- 1 5d* 0>e«»s« < e£gg«£c43 



*#V^*&. K^/-KOA*iS^V>T*l««i^5S 
i:*5o tttfcfeHl 7Rmf69»*/L-Band*»««fP3.1 
2, R««»*^Band*»««W-13O«to0lcHl 8* 
*t« • Hm^lffiI3t/L-Band*^«a5 03*3-24, 3fc*f ffi • 
£tt*J»#/L-Band*#«» l3*3-2525ffi/8 $ *t5 0 

[0050] (5) ;-h*<Dmm<Dmms 

0 1 9&tf0 2 0 ft, OADM(}fc#ll£#A : Optical Add D 
rop Multiplexer) "02-Fiber UPSR (Unidirectional Path 
Switched Ring)«r«rtb^8R<0±/— KO*«*«fiS; 

10 ia(D (2) b*<Dmm<omm\tm 

^^(aSftSEiMB 3-2£T*Drop£*vf, Drop/^/W— 

m&m 03*3-29, nrqp/*^— % 

5/^ l*3-302Slt/Add/^/^— al&ffl 0 
3*3-31, Add/^/^— 13*3-32^,}; ?> 

4>M£fKLGA : Loss Compensation Amplifier) 0^3-27, 1 

[0 0 5 1] teo«ttSr«ro«x.«y— Ko** 

co^ffii^y— KcoHH6<0^ffi2, 3, 4<o»^3t^>f5' 
^»3-3**^-Y iy^SP3-26tce#^^5ffttr*U-<yw 

[0 0 5 2] T K • Koy^ffl^yrt 

SrT K • Kn • *J\s—m%*4 y ^3-26-9—3^26-1 

[0 0 5 3] Kco|lte(D^4CO#^i:|p1C< > 0 
40 1 9 ^Sfll«0%it«««rttA UftV^»*0±«*«rt 

[0 0 5 4] (6) y — K<OHj6gOJgffi6 
0 2 3 & t/0 2 4 fi. 0ADM(5t5>ttif A : Optical Add D 
rop Multiplexer) T*2-Fiber UPSR (Unidirectional Path 

Switched Ring)&ffif&Ltzm(D±; — K<0^ff 

0(1) (2) -c*>6. s—r<Dnn<ommkm 

ft^Att, 5/^a$3-33(C*5V^T!i y^f>A* 

SJxT#fc*«#Sr h7^2K^(«tft*»») 3-2— 
so Drop-T a /I— h <!: y > ^±—31 0 ig-T/w— h (c^~r £ 
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— *7*7 0^3-34, 1^3-35-e^T^^o/— V<0 

}fc*f *®§£(LCA : Loss Compensation Amplifier) 0^3-2 
7, 1^3-28#ffi/B£*xS 0 

[0 05 5] «b«>tttt«r»oMitlf/— KO«lKo»a 
KV- Kfl>»»0>«»2* 3, 4C0#^*^-T y^»3- 
3£5fe*>< y^tl$3-26tC«#lftx.5^tTU"</K>BIC 

[0 0 5 6] / — K<Z>mfc<Z>7#ffi4, 5<©»-&i:RI C< , 

023 tf&mwnytmm^&i&m \^tzm&<D±m 

[0 0 5 7] 3. *77>f^«fiS« 
(1) h3fe77^f^ 

h^r^'* (ITU-T G.653&£. DSF)ei£S§^CDC-band 

>7 h7r-T^fiiSB^fi«*»«35S0jSflFi:ftSC-ban 

#l;Ltf , ITU-T G.957OSTM16O1430-1580nm^^$ix 
TV>S*V.- / <>^ : -5— OdBmOJ: 5 * V"</l>Xfc 4 yt&W: 
^^C5»^*>5 0 C-band^^a5D°p^-rT*^m^(C 
fftl, =**h<£<, 0W&i£tfSHl\> L-band£PW»xS 

1 570- 1 monmcDiBi&mzvsFtemmcmm -r'z> t&&&m 

[0 0 5 8] ^:|life<O^ffi-CliC-band(OiSS0S$:DSF 

*WWOSEft* s *^*-*^3 9 -lOdBmfiLhteft * £ 3= C 
5a«t*>5. «*<OttHfCI4«^.tf2.5Gbit/s, lOGbi 

dBm"Ctt«l*»JK3&»b*S*/ha«««i: ©i^R^f 

eaiE«3fls|iffl«j*fco^ftfe*^o^ 0 pin 

-FD&ttfflLfc&fr* 2.5Gbit/s"Cfi-18ciBm J ^> 10Gbit/ 40 
s-Cli-HdBm-CfcS. *fc, 3ft«#»»*it (SNR) A»b 
< SWtt^V^T t>NF(»*»»)^7dB©^«ffl*ii« 
^^r7^T-Lyh#^tC^2.5Gbit/s-C-24dBm, lOGbit/sT* 
-18dBtaO*/hS«J8«*ft 0 , 2.5Gbit/s-Cft*-ei4d 
B, 10Gbit/sT*8dB. £ btctfbo^ Sr4dBgft%fflti- 5 
1 2 . 5Gbi t/sX lOdB, lOGbi t/sTMdB<E>#; 7 7 4 ^^fiSIK 

[00 5 9] Gi ga bit Ethernet 
^iS^) <7>(E5Su— hf4l.25Cbit/s-CfeSo 1.25Gbit/s 
TMiS/N^2.5Gbit/sfCjt&b-C3dB^$ix6or\ 12d so 
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0Gbit/s"Cliaiffl^JBlLV^20km~40kinOC-bandO3t7r 

[0 0 6 0] *HlfiO«J|"Ctt, flflfc UT, 1.25Gbit 
/sOU— h<7>3tft^20kin'-'40kmO^^vraiJH-C7y — 

K*«-rsDSF367r>r^eai*y H7— *-o, dsf4$*t 

<DC-band-C£ C £ 4 5 ft*biZ.ft U-</W£ 

T»ffcfia*ft«r*tfe. ^^^«5fe^ttlH36Sl2dBajK 

**A^te#-t-*«f6-C*><5#, ^/-K"CKn y y 
^S*^^*^oV^fc%ltb&JttbtfftbftV\ * 

tt«i-«^ae>lcMptafclt«|ltrfflv^. -Tftfc>*>, /- 
K^b<O3tai**r**-10dBin, */h-14dBm£ UT. * 
^^«*12dBir LT > giSK^/^-fldBi 
0>*/h3fe3MB U-</l^S-27dBnu Srffirfi3fe*SffiS"Ci«ffi L 
T*Sft^—O)tA^$:-20dBm^±(C*-CfetfT, 5tS 
<f££<D {f U^<yW30dBmtC# LT t> lOdBO^— is 
>£-&?iZi><DX&>Z> 0 
[0 0 6 1] (2) 9«5MRX7r^r^ 
1310nm5EflFiO««»»^05E« fc ft Sa*MMR*7 T -f 

(ITU-T G.652gl3£, SMF)fiaiK^OC-bandjftft#«^ 
^^A<o*aS<ojg»tcov^rKwVSo »K^7F77 
>T £ Mft 9 1550nmft5fittS"Cttl7ps/nm/kma« 

Oftft»tkdSfcS0^4 3t«a^<0*L«dSft<, #;U-< 
/McBMft < C-bandCO&S(D)t^^S«P H 1RitCia©i-5 
£ £ ^5"C# So C-band<D*»aii-r-"C^m»lc:»& I, 

[0 0 6 2] &&1te<Dj&1Si<DisX^J*Xfo2Q^i0taa$.-e 

<D*s<>-&mj£vx y xs^m^izdBmmt-fZo % 

*ri5*-ett»-r*««^RrnBift*. ^^^«5co«h 
■^i2dBafto*&jctt*«ffl3fcit«»tty- K«»c-a 

ifi^a*^^^^»i-S*IB'C*>0, /-K»:» 
»^v^r5tfc5 e 3tu-</^ 5 ii5<ft5i:5feODSF 

«T0dBmK±^-t*64:»iSttOfflJiS^b3^ h#±& 
So ^aHf^by-K^ffi^^T'JlMUX^ALC, DMX 

srfi*-r<5^«>aife^9dBa«fei:5. z<Dtz#>. hS« 

if*B«-eft<aB*«»S:«v^ri:i:-rs. ^*cO* 
u-</^i^V>^/— KT'^3tS:ft^OU^/i- 1 bii5<ft 
5^T% mB*t«»«rte5^Wift<ftS. 
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[0 0 6 3] ^ 

mm *n s * 9 * # ftBfi*^ * k * * » 

»£c-12dB) CD^iHK^T^i-20dBm — 17dBmtD#;A;ft 
^fU»*:20dBa*t Lfcirajg#S<0*tt#*««»*J8 
V^SrirteiO, ^v t AtfeflcoS/N*rK<. 20/ — K 

[0 0 6 4] *:||Jfi<z>»lB"CttW:«W(S:aa*^3taRS:ffi 

JMWi^S^T^i: Lt\ ^^^li*12dBcOSMF7r 
^ei£&-C-band, 16*^ir*A«***«>16y — K 

/US «9 co3feA^^r-20dBm — 17dBm, *U»*r20dBSK*-R 

[0 0 6 5] (3) mtETltyTJ'* 20 
G. 652«.^5fc7 r << '< t G. 653S^*^ T 4 Lfc 

h7-^ico^Tte_Lia r (1) »»^7 h* 

[0 0 6 6] 

[0067] ^fc, ea^K^as, « 

[0ffi(z>«#ftt&9n 

[il] 2-Fiber UPSRO«fi8H. 

[0 2 ] ffcO 2 -Fiber UPSR<D#|j&0o 40 
[03] 2-Fiber OPSRT'O^/ — K2-l*»b*^/ — K2 
- 12— tf>{£^* cojff /£0 O 
[B4] *S^«'<*<D«j£Bo 

[05] sui**— t^m* yi/=-m&ffi$m 0 

[06] MPLS(Multi Protocol Labeled Swich) ICW£> U 

[07] M-#^Lfc**£Ho 

[08] 2jft»»«T?3fifi*w3t«*SreaiLrv^W»=: 

j£0o 5° 
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[09] ifiSWJcy- KE«as|fc*lcft6»fro*y h 

[010] 0ADM(3fc#*£*¥A : Optical Add Drop Multip 
lexer) Xt^M* 9 — M<£>2-FiberUPSR (Unidirectional P 
ath Switched Ring)£«GfcLfcBg<03£/- KC0*«-g-* 
f£0o 

[011] «OH3£B (Do 

[012] OADM(3fe#0£l?A : Optical Add Drop Multip 
lexer) t^il^ * — M<D2-FiberUPSR (Unidirectional P 
ath Switched Ring)£fl*ricLfcRO*://^ K©±ft* 
«AB (Do 

[013] 0ADM(##tf£*$A : Optical Add Drop Multip 
lexer) "ClfeS^ ^£>2-FiberUPSR (Unidirectional P 
ath Switched Ring) LfcB£cD1>- >>V - h*<D±«& 

M&m (2) o 

[014] OADM(3fc#0£*?A : Optical Add Drop Multip 
lexer) T*f&S**— M<E>2-FiberUPSR (Unidirectional P 
ath Switched Ring)*«*b^lBO*^y— KO±«t 
«AB (Do 

[015] 0ADM(^®J¥A : Optical Add Drop Multip 
lexer) "CfiiSI^ 9 — M<£>2-Fi berUPSR (Un i d i rect i ona 1 P 
ath Switched Ring) L/cg^lr:// — KO^fS ■*§■ 
iAH (2) . 

[016] «(^«SB (2) o 

[017] OADM(ft#U£f¥A : Optical Add Drop Multip 
lexer) X'^M* 9 — §J(E>2-FiberUPSR (Unidirectional P 
ath Switched Ring)£«figLfcR<^://— KO±*t 
«tj£B (Do 

[018] OADM(3fc#0£Jf A : Optical Add Drop Multip 
lexer) "CHS* 9 — M<D2-FiberUPSR (Unidirectional P 
ath Switched Ring)£^L/ci^<£>1r:7V- KO±«* 
iAH (2) o 

[019] OADM(ft#fl£*f A : Optical Add Drop Multip 
lexer) T*2-Fiber UPSR (Unidirectional Path Switched 
Ring)Sr*«L^:Bo±y— K^±fS#*fiKH (Do 

[0 2 0] 0ADM(7fc#«tf?A : Optical Add Drop Multip 
lexer) T*2-Fiber UPSR (Unidirectional Path Switched 
Ring)^«^Lfc^(7>^/-K^±ft^-^0 (2) . 

[02 1] T K • Koy7 , M^-f5/^Mlt±; 
- K<D*0>*iSBo 

[02 2] T K • KPy^ffl^^yfSrJMLW 

[023] 0ADM(7fc#*£*?A : Optical Add Drop Multip 
lexer) T*2-Fiber UPSR (Unidirectional Path Switched 
Ring)$rfil^Ufc^cD^y-K<7>^ft-^^0 (l) . 

[02 4] 0ADM(3fc#*£J? A : Optical Add Drop Multip 
lexer) ~C2-Fiber UPSR (Unidirectional Path Switched 

Ring)Zffij£^tzm<o±s - h'<D±m^-m&m (2) 0 

2-l:*y— h\ 2-2:±-/— KK 2-3:£/— K2. 2-11: 



(12) 



2001-285323 



21 

KK 2-12:^^/- K2, 2-13:1f:7V ~ K3, 2 
-14:i^^/- K4, 2-15:-^/- K5, 2-16:1>-:/y r - K 
6, 2-17:*:/-/- K7, 2-18:*://- K8, 2-19:**/ 
/ — Kl> 2-20:*^y— K2, 2-21 if^tHU 0 3£:7 r 4 

2-22:R*IHaO*7r^ffl«, 2-30:A~ 
2-31: h5^#^, 2-32: 2-33:ft*>r 
2-34:0ADMy 2-35:Sfe»*U 2-36: 

2-37:/l-— 2-38B#trlH] 9 % s f****\'X U 2- 
39:K«F«"0^*^ir-*^Xi. 2-40: b 7 Zsxtf*?* 2 
-41/1— 2-42: h^^^^^^> 2-43:/V~^, 2-51: 10 
A— *K 2-52:A— *2, 2-53:A— *3, 2-54:^—* 
4, 2-61:*tT#7r>T^ftK, 2-62 ^fr^T^S 
K 

3-1 OADM^WcSJKStbS^tTy h><-*(GbE)iSE 
B 

3-2 b7 3-2-* *chJC*H£L 

3-3 yt*4 ymcf'***'** y^Hjeai), 3-3-* * c 

3-4 stu^^S OS 20 

3-5 3fe u-^<^ § IS 

3-6 ifiS^mffi os 

3-7 «fi#l£tSfl OS 

3-8 1* 

3-9 Kfi^KSP IS 

3-10 **t« ' i£&*U^*/L-Bandtt*?AS5 OS 

3-11 • R«WJ»3te'/L-Band3telf A» lS 

3-12 R«»J»#/L-Band##«» OS 

3-13 E»#J»*/L-Band*^)i« 1* 

3-14 7rW^y K«>0*fcW*L-CV^ 30 
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3-15 7t^'<V :^-L"C#/ — K015Rt»»LTV^ 
60ADM 

3-16 Add/DropStf OS 

3-17 Add/Drop95 lS 

3-18 E«fB»*/L-Band*#Affl OS 

3-19 E«»J»3te/L-Band#» A3S IS 

3-20 2ch@*t^;Add/DropgB OS 

3-21 2chBt#^Add/Dropgfl IS 

3-22 3ch@*f^Add/Droplfl OS 

3-23 3ch@ if^Add/Droplfl IS 

3-24 3t*«« • R«ffl»*/L-Band##(Htt OS 

3-25 ft;*i*S • BiafSiJ»3t/L-Band3t;»(B« IS 

3-26 *^^"sx*"»(*W«^>f 3-26-* *ch<£> 

3-27 ^^oa*Sr*l5*l««*(LCA : Loss Compen 
sat ion Amplifier) OS 

3-28 y^O«**4«5*it«»(LCA : Loss Compen 

sat ion Amplifier) IS 

3-29 Drop/^i— il^Jfl y*?- OS 

3-30 Drop/*A— iltRffl ftXJ V s ? IS 

3-31 Add/*A— 3fe^^^^0S 

3-32 Add/^/i-— m&m v?- IS 

3-33 y^^m^\W) 

3-34 Drop/*A— #0£flT 7 OS 

3-35 Drop/^/t— Steffi 7 IS 

3-40 OS 36A*Wr(LOS)«ffi« 

3-41 IS *A^Kfr(LOS)^aiSB 

3-50 h7^#y/"yb 

3-51 • Stfi^S^Wt^-^^.h 

3-52 3tHMH-ea*»«yb 

3-60 ekflr f^I^ 
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(72)$g^# Mm im 

#3SJII*««mF*KF*Br216 

(72)^^* &n mm 



F*— 5K002 AA01 AA03 BA04 BA05 BA06 
CA13 DA02 DA11 DA12 EA07 
EA31 EA32 EA33 FA01 GA03 

5K031 AA01 AA06 CA15 CB21 CC03 
DA02 DA19 DB12 EA04 

5K033 AA01 AA04 CA17 CB01 CC01 
DA01 DB03 DB05 DB17 DB20 
DB22 EA03 
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□ GR/Y SCALE DOCUMENTS 
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